Abstract: Hip arthroscopy is useful in the treatment of several intra-articular pathologies, however, its use in high-energy hip and pelvis injuries raises concerns about fluid extravasion and stability of the pelvic ring. We present our arthroscopic surgical technique (initial access to the peripheral compartment) to remove intra-articular loose bodies and treat associated lesions, as well as our concerns with the technique, in case of a traumatic hip dislocation associated with a contralateral pelvic ring injury.
Intra-articular loose bodies after a traumatic hip dislocation may lead to additional chondral damage, although the severity of the lesion may be directly related to the dislocation. These two related conditions may lead to early development of arthritis. 3 The use of hip arthroscopy in high-energy injuries like hip dislocation or pelvic ring fractures raises some concerns. The use of intra-articular fluid under pressure after hip dislocation with capsular disruption may lead to soft-tissue extravasation and eventually secondary abdominal or thigh compartment syndrome. 4 As for the pelvic ring fracture, the use of traction on the lower limbs to access the central compartment may displace fractures and exasperate the pelvic instability. 5 The purpose of this article is to report our approach in case of a nonconcentric reduction after traumatic hip dislocation and a pelvic ring fracture.
Surgical Technique Clinical Case and Preoperative Planning
We present our technique used in a left hip anteroinferior dislocation with a pelvic ring injury (fracture of the contralateral iliac wing associated with symphyseal diastasis of less than 25 mm; Fig 1) . This represents a variant of the anteroposterior compression (APC I) 6 injury with a fracture of the ilium instead of the disruption of the anterior sacroiliac ligaments.
In this type of lesion, the patient should be submitted to an emergent close reduction of the hip dislocation under general anesthesia. Likewise, other lifethreatening lesions should be promptly addressed.
Imaging after reduction should be obtained to evaluate joint congruency, associated fractures, and intraarticular loose bodies. If it reveals a nonconcentric reduction of the hip (Fig 2) , a postreduction computed tomography scan might show intra-articular bone fragments in the central compartment (Fig 3) .
Indication for the Procedure. The nonconcentric reduction of the hip and the presence of intra-articular loose bodies are clinically problematic and would probably lead to post-traumatic early osteoarthritis. Surgical intervention to remove loose bodies and treat other intra-articular lesions should be expeditious.
Our first choice for the surgical management is hip arthroscopy as it is a less invasive technique in a highenergy pelvic trauma, although the surgeon should also be prepared for an open hip surgery if necessary.
Patient Position and Preparation. The feet and the perineal post are protected with foam pads to diminish the risk of traction-related complications (supine perineal post pad and supine boot insert pad, Smith and Nephew, Andover, MA).
Our first concern is the stability of the pelvic ring fracture as no fixation is planned for that type of fracture. For that reason and before starting the arthroscopy, with the patient in the supine position on the traction table, the hip is tested under traction with fluoroscopy and general anesthesia. The hip distraction is usually easily achieved (due to capsular and ligament injury), and no deviation of the iliac fracture or the pubic symphysis should be found on fluoroscopy (Fig 4) .
Arthroscopic Procedure
As the pelvic injury is stable under traction, we can proceed with hip arthroscopy and follow our routine technique starting with the peripheral compartment approach without traction as described by Dienst. 7 Due to the risk of fluid extravasation, we use low pressure in the fluid pump (Double Pump; Medical Vision AB, Nacka, Sweden; parameters pressure 50 mmHg, flow 100 mL/m) and constantly check for thigh or abdominal swelling as we use transparent surgical fields (Barrier Vertical Isolation Drape 330 Â 240 cm, incise area 25 Â 86 cm; Mölnlycke Health Care AB, Gothenburg, Sweden).
Peripheral Compartment
For the peripheral compartment access, a proximal anterolateral portal is established without traction (Disposable Hip Pac, Smith and Nephew) as the viewing portal (using an arthroscope with a 70 lens) and anterior and anterolateral portals as working portals. 7 Findings and Procedures. In the peripheral compartment we found a hematoma, rupture of the anteroinferior capsule, a gap between the femoral head and acetabulum, and extensive chondral damage of the femoral head with subchondral bone exposure (Beck grade 4; Fig 5) . 8 To increase maneuverability of the instruments and improve visualization, we perform a synovectomy and a capsular thinning, particularly at the zona orbicularis, using a shaver and radiofrequency wand (shaver 4.5-mm-long Incisor Plus Elite Blade 180 mm and radiofrequency wand AMBIENT HipVac 50 IFS 4.7 mm 50
Suction; Smith and Nephew; Video 1).
Establishing Access to Central Compartment
The least amount of traction possible is used as we establish access to the central compartment from the peripheral compartment (anterolateral portal) under direct arthroscopic control (proximal anterolateral portal) with the use of a switching stick (anterior portal) to push the lateral capsule. 
Central Compartment
Findings and Procedures. In this compartment we can see the full extension of the chondral lesion in the femoral head with subchondral bone exposure (Beck grade 4) 8 at zones 2 and 3 as described by Ilizaliturri et al., 10 ligamentum teres rupture, chondral fragments, and an irreparable complete tear with a flap of the labrum in zone 5 ( Fig 5 and Video 1) .
During the procedure, the viewing and working portals are alternated for enhanced exposure and access within the central compartment.
We performed a debridement of the ligamentum teres, and loose chondral fragments and a posterior labrum flap were removed through the anterolateral and posterolateral portals, respectively (basket punch 90 rotary; Smith and Nephew). We also performed microfractures (XL Microfracture 90
Pick, Smith and Nephew) on the exposed subchondral bone of the femoral head, and bleeding was noticed upon closing the inflow tube (Fig 5) .
Final
Step Finally, at the end of the surgery we check whether there was any fracture displacement of the ilium and pubic symphysis or fluid extravasation. The indication/ contraindications for the procedure, pearls/pitfalls, and advantages/disadvantages of this technique are listed in Tables 1 to 3 , respectively. 
HIP DISLOCATION WITH PELVIC RING INJURY

Rehabilitation
The rehabilitation protocol should include continuous passive motion device with hip flexion limited to 70 started on day one. Sitting in bed and walking with partial weight bearing on the nonfracture side can be started as tolerated. At 6 weeks, progressive weight bearing on both sides can be started as tolerated with the use of crutches, until full weight bearing.
Discussion
Many investigators agree that hip arthroscopy is useful in treating the intra-articular lesions (namely, loose bodies, labral tears, chondral lesions) documented in radiological exams after traumatic hip dislocation in order to prevent further complications.
11-14 Some (Mullis and Dahners) go further to say that a routine hip arthroscopy should be done after traumatic hip dislocation, as intraoperative loose bodies can be found in patients in which standard radiographic studies found no loose bodies and a concentric reduction was obtained. 15, 16 However, there are few case reports addressing early hip arthroscopy after hip dislocation and even less associated with pelvic ring fractures. The APC type I pelvic fractures are complete disruptions of the anterior pelvic ring combined with incomplete disruptions of the posterior arch that allow rotation of the hemipelvis. This fracture pattern therefore presents with rotational instability in the absence of vertical instability. 17 Therefore the use of a traction device in the contralateral hip should present no significant risk for Ipsilateral fracture that precludes application of traction. e682 further displacement. Despite that, careful preoperative and intraoperative fluoroscopic assessment of the pelvic ring, as traction is applied, is fundamental. The presence of capsular and ligament lesions of the dislocated hip further helped to obtain gentle distraction of the joint without fracture displacement. To the best of our knowledge, there is only one case report of hip arthroscopy performed early after an accident involving hip dislocation and pelvic ring fracture, even though in that case the pelvic ring injury was treated with osteosynthesis prior to arthroscopy. 5 With the technique that we describe, no complication in the pelvic fracture was noticed after hip arthroscopy provided that the pelvis is stable under traction testing. We believe that the initial access to the peripheral compartment is beneficial for several reasons. First, with this technique we can perform a sequential examination and treatment in this compartment without traction, therefore limiting the adverse effects of a prolonged traction time. Second, we establish access to the central compartment under arthroscopic visualization, which decreases the risk of further articular damage. 7 Hip distraction under direct arthroscopic control has advantages over the fluoroscopic imaging because it is possible to determine the exact space needed to access the central compartment with the arthroscopic cannula and minimize the amount of traction. Lastly, with this approach we can minimize the capsular incisions, which further compromise hip stability.
In anterior dislocation, osteochondral impaction usually occurs at the posterolateral aspect of the femoral head. The chondral lesion results from impaction of the femoral head on the anteroinferior rim of the acetabulum after the femoral head exits the acetabulum. 16 These defects may be positioned anteriorly or posteriorly, depending on the degree of external rotation of the femur at the time of the dislocation.
One of the risks after traumatic hip dislocation is avascular necrosis of the femoral head, which can occur in 5% to 40% of injuries but can become clinically apparent several years after injury. 3 In addition, hip arthroscopy can be associated with avascular necrosis of the femoral head due to traction on vessels supplying the femoral head, direct injury to such vessels during portal entrance, femoral osteochondroplasty, raised intra-articular pressure, or prolonged operating time, estimating this risk at 0.4%. 18, 19 We believe that femoral head can maintain its viability because we do intermittent traction and after femoral head microfractures bleeding can be seen. 
